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where m ∈ Z and p is a prime [x] = greatest integer less than or equal to the real number
, where m and n are integers such that 0 ≤ n ≤ m If A is a set containing 0 then A * = A \ {0} Z n = cyclic group of order n card(S) = cardinality of the set S O n = n × n zero matrix I n = n × n identity matrix O r,s = r × s zero matrix Introduction This book is intended as an introductory text for senior undergraduate and beginning graduate students wishing to learn the fundamentals of algebraic number theory. It is based upon a course in algebraic number theory given by the second author at Carleton University for more than thirty years. Keeping in mind that this is an introductory text, the authors have strived to present the material in as straightforward, clear, and elementary fashion as possible. Throughout the text many numerical examples are given to illustrate the theory. Each chapter closes with a set of exercises on the material covered in the chapter, as well as some suggested further reading. References cited in each chapter are listed under suggested reading. Biographical references for some of the mathematicians mentioned in the text are also given at the end of each chapter. For the convenience of the reader, the book concludes with page references for the definitions, theorems, and lemmas in the text. In addition an extensive bibliography of books on algebraic number theory is provided.
The main aim of the book is to present to the reader a detailed self-contained development of the classical theory of algebraic numbers. This theory is one of the crowning achievements of nineteenth-century mathematics. It came into being through the attempts of mathematicians of that century to prove Fermat's last theorem, namely, that the equation x n + y n = z n has no solutions in nonzero integers x, y, z, where n is an integer ≥ 3. A wonderful achievement of the twentieth century was the proof of Fermat's last theorem by Andrew Wiles of Princeton University. Although the proof of Fermat's last theorem is beyond the scope of this book, we will show how algebraic number theory can be used to find the solutions in integers (if any) of other equations.
The contents of the book are divided into fourteen chapters. Chapter 1 serves as an introduction to the basic properties of integral domains. Chapters 2 and 3 are devoted to Euclidean domains and Noetherian domains respectively. In Chapter 4 the reader is introduced to algebraic numbers and algebraic integers. Algebraic number fields are introduced in Chapter 6 after a discussion of algebraic extensions of fields in Chapter 5. Chapter 7 is devoted to the study of integral bases. Minimal integers are introduced as a tool for finding integral bases and many numerical
